Sympathetic nervous system and lymphocyte proliferation in the Fischer 344 rat spleen: a longitudinal study.
Aging is associated with reduced cellular immunity, which leads to increased rates of infectious disease, cancer and autoimmunity in the elderly. Previous findings from our laboratory revealed an age-related decline in sympathetic innervation of immune organs that affects immunity. These studies suggested potential sympathetic nervous system involvement in age-induced immune dysregulation. The purpose of this study was to longitudinally characterize the effects of age on sympathetic neurotransmission in the spleen and net sympathetic activity/tone in male Fischer 344 rats. Splenic sympathetic neurotransmission was evaluated between 8 and 24 months of age by (1) splenic norepinephrine (NE) concentration and turnover, (2) beta-adrenergic receptor (beta-AR) expression and (3) beta-AR-stimulated splenocyte cAMP production. Measures of sympathetic neurotransmission were correlated with age-related changes in Concanavalin A (Con A)-stimulated splenocyte proliferation. Splenic NE turnover increased during middle age, then subsequently declined by 18 months of age compared with 8-month-old controls (young). Splenic NE concentration increased at 10 months and decreased at 18-24 months, compared with young rats; however, plasma NE levels were not affected by age. Plasma epinephrine levels were decreased at 24 months. NE synthesis blockade increased and decreased the rate of plasma catecholamine depletion in middle and old age, respectively. beta-AR-stimulated cAMP production increased in splenocytes by 15 months. An age-related decrease in Con A-induced splenocyte proliferation was apparent by 10 months and persisted through 24 months. The decline in Con A-induced splenocyte proliferation correlated with the age-related increase in cAMP production. Aging alters sympathetic nervous system metabolism in the spleen to affect beta-AR signaling to splenocytes, suggesting that altered sympathetic-immune modulation changes are evident by early middle age.